Integration of future biotechnologies into the equine industry.
There has and will continue to be reproductive techniques available that have a positive impact upon the equine breeding industry. This review focuses on semen technologies that have been developed or are in the process of being developed. The use of fluorescent dyes and flow cytometry has provided the researcher and clinician with powerful tools to evaluate several sperm attributes. These procedures have been utilized to evaluate sperm viability, acrosome status, mitochondrial status, DNA integrity and stages of capacitation. Flow cytometry allows several sperm attributes to be evaluated on thousands of spermatozoa in a matter of seconds. Development of procedures for insemination of mares with relatively small numbers of spermatozoa has the potential to change how stallions and their semen are managed. This review discusses the use of insemination of fresh, frozen and sex-sorted spermatozoa in relatively small numbers compared with conventional insemination technologies. The recent acceptance of frozen-thawed semen by many of the major breed registries has stimulated an increase in research on frozen semen. Many of the studies have focused on identifying damage during the freezing and thawing process. Numerous studies also have been conducted to modify freezing extenders so that the sperm are protected during the freezing and thawing process. The production of in vitro-produced embryos is extremely limited in the horse due to the failure of in vitro fertilization. However, intracytoplasmic sperm injection (ICSI) has been used for the production of foals from stallions that have less than typical sperm numbers or from stallions that have died and a limited quantity of frozen semen is available. This technique has been used by several laboratories to produce embryos in vitro. The breeder and veterinarian now have access to techniques that allow assessment of semen quality, improvement of procedures for freezing and thawing and insemination of mares with fewer numbers of spermatozoa. It is likely that the next decade will also produce tremendous advances in semen technologies that can be utilized in the horse industry.